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Abstract 

PURPOSE:To improve the numerical aperture, and to correct a line defect perfectly, and to correct a 
defect due to a short circuit of a retention volume element part, and to prevent fluctuation of the 
characteristic of a thin film transistor. 

CGNSTITUTIONiA bypass (GBP) is provided in a scanning signal line (GL), which also works as a 
gate electrode (GT) of a thin film transistor (TFT), per each picture element, and a closed loop 
connected to an external circuit is formed by the scanning signal line (GL) and the bypass (GBP) per 
each picture element, and an image signal line (DL) crosses the closed loop at plural parts, and a 
retention volume element (Cadd), in which a picture element electrode (IT01) is used as one 
electrode and the bypass (GBP) of the adjacent picture element is used as the other electrode, is 
formed so as to work as the bypass (GBP) and the retention volume element (Cadd), and in a thin 
film transistor (TFT) of all picture elements, a source electrode (SD2) is arranged in the same 
direction with a drain electrode (SD1) unified with the image signal line (DL). 
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PURPOSE: To improve the numerical aperture, and to correct a line 
defect perfectly, and to correct a defect due to a short circuit of a 
retention volume element part, and to prevent fluctuation of the 
characteristic of a thin film transistor. 

CONSTITUTION: A bypass (GBP) is provided in a scanning signal 
line (GL), which also works as a gate electrode (GT) of a thin film 
transistor (TFT), per each picture element, and a closed loop 
connected to an external circuit is formed by the scanning signal line 
(GL) and the bypass (GBP) per each picture element, and an image 
signal line (DL) crosses the closed loop at plural parts, and a retention 
volume element (Cadd), in which a picture element electrode (IT01) 
is used as one electrode and the bypass (GBP) of the adjacent 
picture element is used as the other electrode, is formed so as to 
work as the bypass (GBP) and the retention volume element (Cadd), 

and in a thin film transistor (TFT) of all picture elements, a source electrode (SD2) is arranged in the 
direction with a drain electrode (SD1) unified with the image signal line (DL). 
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[00561 (y-X^SDl. K^>fy«ffiSD 

2 ) Seh7>>''X^'TFT<7)y-X«ffiSD 1 b V\y 

>fy«ffiSD2fc«. 02t^^J:dt. iS^f*® 
AS±fe:-E-tim«ilSL'CiJtt4>*irv^4. 
[0 0 5 71 y->^^SDl, KM>1lfiSD2<0 

•CfilJSS*l-CV>S. y-xmfliSDl<0|g2^€lfid2 
tiJ:lfm3#»Sd3(i. HWvmffiSD2<^m2^ 
®Sd 2t>J:tf|g3«®Sd 3 t^l!JiIg-C»J«$ 

[ 0 0 5 8 1 ll2OTId 2J±Xy'Cy i'-cmUfc^O 
A(Cr)K5:fflVK 50 0~1 00 0A<?)K^ (CKO 

a&a^^s-e«. 6ooAss<oK^)Tjgjs-r«.. 

•c. 2 0 0 0 kwsmm-i:mt*j:\^wsr^m:th, 
c rffii{iN(+)Si|i^f<sed 0 tffyimifimThh. 

C r J8JiSB^&||3^«lgd 3<0A 1 i«N(+)M^ 
ftclg d 0 fc:*fclW-S i fc S-|»±-r& V^*>»9>5^N'y TJi* 
fil^-r*. Sl2^«ISd 2 1 LT. C rKcOfllJtCail^ 
^(Mo. Ti. Ta. W)lfi. 
Y (Mo Si 2, TiSiz, TaS ij. WS ia) JSi& 

[ 0 0 5 9 ] ll3#«Md 3ttA 1 ^'U y:/*e 

3000~5000 AtOKflt ( CKOjfta^^aTJi. 
4 0 0 0 ASSOKW) tcm^ilS. A 1 miC rm 

^fg-C. y-X«feSDl. KW'f>«ffiSD2i>J:t^ 

S. SB3#«Sd3i:Lt:ttAl|Soffit:S^'j3>'^ 
( C u ) ^aaitfftf: IXiS^^^A 1 R^fflv^T i 

[0 0 6 0llP^2IISKd2. !^3Wld3l&^t7 

T. j>^v^ji®2#sKd2. msmmMAs^-^x^ 
tLx. N(+)s^(Wido*%i$tis, oiio. 

i S^fWlA SitrSloT V^fcN (+)S^fWl d 0 

{ilg2^SISd2. |g3^SMd3J.W)a5iHP-fe/l'7 

T7>fymisns. citot^. N(+)s^«cad 

<0T, iS^«c«ASt^^<oiaiiiai4Wxy^y 
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1 2 

[0061] y-;^SffiSD lusiisaxftsi to i 

ASSH (Il2§?«l8g2c7)lg5. mm^p^oFoy 

4^fWiA s<r>'m!iz.ii^'>xm^^ixkm2^mskd 2 

10 ^:cOlB2SSIid2<0±l9t(:mt/:!lg3S»lild 

3i:-C«lJS$tl.T«r^S. y-X«|iSDl£0m3^«IS 
d3liJB2#aMd2«0CrMAJ:^hWXtfDltte6^^W 
<»lS'C^-f, iM^«slAS<oailJgttS-3llOjl8;t 

fcffljS$tlTV>S. 0^0. ll3^miSd3li«<Jgjac 

miSd 3 tt^< »jftTS S<OT. y-xmffi S D 1 
filfi ( KV^ >mffiS D 2^SHi^DLK:oV»Tt 

20 [0062] (fiSUKPSVl) aaSh^yvX^J'TF 
T*}J:l«iOTRmffi I to l±fctt«l||SP S V 1 Ifi 

mfhtix\^h , mmp s v 1 ji^fc^M v^yyjx 
SP s V 1 ji^ fc r^xvc VDSiffcmLfcK 

[006 3] {mxkBVk) mmifyxmsLsuB. 

30 »iS««fcU-C*6ffl$iiSiM^i*lASt:Alt3tt 

[0064] L}t*«r>t:. SMh5ys^';^^'TFT<0i 
S^iidiA SliJiTt:*S3l3tl8BMtJ it^:^^ S<7> 

y-hmmGTizi^x^yv^ -/i-iz^tL. ^<r>m 

40 •eiB*0^r^a^^l*&4tfl)(^tiTV>|,. 

X. #BS<O|yifce«iptRBMfc:J:-pTti->#0tU 
3yh9Xh*«i6Utrs. jfi3KRBM{4iS# 
mm A s t:*«-^jB3fck -/ ^ V h U 02-3 

[006 5] iL;^!. mmmrn&noK^yh'yf^:^ 

miBMizX'oxwt^iix\>^hii)-i^. im^izv^ 

50 [0 06 61^r*J. A>^r9>f i.^J:a^;{f9xS«[ 
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SUB 2mizM 0 wt. TSijm/fyxms.s u b i * 

[00671 (if^-y4)i'i5fFiL)it^-y^)V^ 

F I LttT^ Viummm^mmm&^tiiMkm 

-f7«fca!SBJ«$^ (05) . $l»t>^»t>tlX\>^h 

V^fct^OT. B. R. Gtf>S-;i^5-7^yp^'-FI Ui 
-e*t-r*t. Tlf^r«6«. 4 5*. 135* J^-'N'yf-S^iS 10 
LTfcS) . ;«r^-7-f;P^'FILJd;gHHB««ffilT 
01<;5^T^SdJ:dt=:^^Bfc:m$<i. jg^tlSBM 
t4Xr^-7^;l':?F I LtJj:t;^^BBS«ffiITOlco 
x>y J: diSmms I TO 1 <0^{^ 

100 68] *5-7>f;i^^'FiUiiJc<oJ:dfc:jgiE-r 
±a5)tBB;!r9X««SUB2<0 

[0 0 6 91 (ffiiSISPSV2)«il|gPSV2tt;!r9 
-7 -f /P^' F I L 5rM^SfetSJJ^>^tt^v:S^*sSS,aL 

igP S V 2{10!i.tfr^ 'J/HifH. x,-K4f i'ffllig^coS 

[00701 (ftji^aHS««iIT0 2) sasTOi 
^SfilT02J±, TMBXr^xffiSSUBUHtiB 30 
«r fc fc:a»t<s><TJt^BS««ffi I TO 1 fcj*|8| t . 

BliLC<03K^(l%r«l®{i#B^«ffi I TO 1 1 ^eiSBB 

B^mei T02 fci^s<o«fiii (s*) {zimtx^ 

ers. c:<7)JeiSBHBSmsiT02t:«3tymffi 
VcoB*«9ttDS*iSJ:d(c«JS$*iTV>&. 

Vc<Mi{±B|ll!«fi^D L izma^m 0'>L''<JPc7)iraj 
mEV dninfc/W W'<jK7«ia(l«£EVciBaxfc<?5t}»SS 

[00711 aett^vhu^'xco 
^sfi^GL*><i>-ei7)ii.a5fi^g^GTM^rc7)«s 40 
imimmTh 0 . ( a ) uwc* 0 ( b ) a 

(A) <0B-B«|lr«fc:tJJtSllfi8**LTV^S. 

fc. I^H«Sl4<7)-7M;:7XS:^t:^d3SRSUB 

[0 0 7 21 AO{±^««llB<0-7X:;'yN':5'-y, MV^ 

- MsaGLtraBnaatstt J: 0 tcinusAo f am 
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X. ii-^}'U=jxh(Dm'mAo{:m$tztx:^m\iui^ 

L« g 2 «*fflfc:-ei08Hfc!feA 1 2 O3 M A O F 

SlGLfcm-i^aiS-Cli^SI^. ^^y^'^fcJrh.iai 

[0 0 731 a+ALJig2«. m^<-ri>tlibJ\'y 

t2tBSrS»»t>v>t^'AOt:iBoTTi?>trv^S. 
[0 0741 ty-hSB^GTMJiSfl^S I0at« 

«tt<^sv^c rjig 1 ^{z^crmmiumtmmm 
s I TO 1 1 mi-^i' ( mm. m^^) (^immmm 
d 1 bxm^^iix^'^t, ^r*5. y-Me»RG i±a 

Sd 3-«J>d 2<0Xyf->':J^ey*— yl^*«Jg[HT»S 
Jig2^g l*«-*8fc:x.yf-y^^§fi^r<-^J:3-fOjB« 

•CS)S. X. >-'-hffiSMGliSrat>5iSx.Tfefrl6lt:g 

I Tosd 1 immmmi:3Eiz7j±b 

[0075] ^ffiHfctJV^T. y-M6SKG I ii-e<o 

mmx 0 ttffliK, iftiasp s v 1 i>^<omimx 0 

d(:=5r-^Ti-^S. HTti, y-MSGLfc>-'-h3giV) 

w^mxa. mR<ommm&x.xmM:^tmm^ 
tii, , ^^mizmt J: 0 ^j:mimm:m<o 
t^b. EfsmoRi iff)'?\i'y^rmcmm!mm± 

[0076] (KWyag^DTM) 07(iBiltlftm^ 

D Li)^ti^m-mmmm'DTMtx'<7)imiiFrmv 

*>0. (A) tt-ecOTiiiiil&^U (B)«(A)(^B- 

Bmsimzmtmm^^. rb«. a4c7)vh'j^' 

X ^ffiPfc-ttUf*« S U B 1 <0±Sgg|5&irF5ga5i&^ 

UTfcO, fiEiLJjri6i{43g;c-CfcS*s£Ja^r|{i]*^s 

u B 1 0)±m»xnrmmM^i> . 

[ 0 0 7 7 1 T s T d {4«gi^-c* 0 c: fcJiJI-gSlil 
SWi^^ix^rvn «^0g?TSTdi:i^^HM 
>^DTM{iJiT^ri6jt1^J^fc:fflR^tcB»i5 
it, «Bi^TSTdl4Ht:S?ri:t50SlRSUBlw 



1 5 

^tl6. @*S!^3g^TSTd*«ifiPttSB*«fi^D 

[0 0 781 (fi^lt»?Cadd<^)flBS) iiQi^m 
TOl-&-^r<0affiPL2i:t. BSOO^lEft^GL 

y \-xg b p ^fltefrwSfiiP Lit -t&fia$«« 

^ (iimsa*^) cadd*fliijM-i. c:<ofii»?s:«« 

hte^ish L-ci^$nsi&iiiiG I nixmm^ 
AovxmL^ixx\>^h. 

[0079] fiy#Sft»^Cad<«i. 0 1 t,BH^>!6> 
^ridt. ^iEM^GL(7)y-C>fy>CXGBP<7)^2^ 

mg2<nimizm&^ixx\^h, ^sn. «i«<i^DL 

wmmt:A^^<'^hit»>m<^tix\^h, 
^7cad<k^«sp L 1 <nim^fizii\^xmmim& 

> ?n^lB2®miSd2tJj:t^Sg3^«ild3-ClSj£$^i. 

[0080] asms I TO 1 5r— ^r<^«ffit 
BScOiiSWNMv'N'XGBPSrflWwmffiti-Sfim 

iim^h^hizi:^. mmmmnzm*)miu 
mmm^Ci>m<m&izii immimx^ 
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1 6 

[0081] (^^^^(mSlHlSIf) ^vhU^'X 

u<nmmm^mi!i!mffwmims^,z^, n 
mtmrnxnthhifi. ^mmmmsssies^mLx 

mi)^lxx\^t. ARiii^oiS*i&z<JC7c«ft:i»i|tfe 

[0 08 2 J a*. X {m^) \immmi)\^i: 

fiWcU. aS^G. BtJj:t^R*«*<t^*i«, #*Jj:t/# 
SScL. aS^l. 2. 3, en<Ki^^>f S:/^^<^ 

10 m^^-oxfrn^tixx^h. 

[0083] mmm&y^ «^fc±ffli 

a) mmmmmoiizim^ixxK^h. 
[0084] ^lEti^Y {m^) 

w\zWk^fix\^h, 

[ 0 0 8 5 1 s u Ptt 1 ':xnm&mii^hmL<f>»&Lti 

mwmm.) *»^>cocrt {mm'^) m<m^kt: 

20 Xhh. 

[0 086] {^^sm=f-ctiM!/msm,t^mi 
m muzm^ixhmm(nmmmm9t,z7F:t. m9 

GTty-xmffiSD 1 l:<0iat»jS3tLSS4S»T 

^$SCgsco3ICf^iSI4»i^G I J:t/l@S 

KfllKAO FXhh . CpixtiS^WIgSffi I TO 1 

(pix) tmmmsmmiT02 (com) i:<o 

30 1 , OR I 2Xhh. VlcMi^s^m^Xhh. 

[00871 fla$«»*FCadda. WSL Y =7V-J7^9 

m v\d,znth'r-Ym.^^t^vz<nmi^m- 

[0088] 

AVlc= {Cgs/(Cgs+Cadd+Cpix)} X A Vg 

AVlcli:AVgt:J:&4«jS«fi[<':^^J-i&»b 
^. ^<^fl:i)-AVlcl4JB&aLCfc:Jn:bSE8SD£^)-«K 
40 Bt=3r«.*5, «m«l:Caddi&±#<-mf-rSg, -e 

^'T F TAi>r7 tfca<OI«tffi««i&:S< m&ith . JBta^B 

[0 0891 m3*L^:J:5fc:. y-h«gGT«iS^ 

mmp^s^^\iz^=)i.o:k%<^tix\>'h%. y- 

XSffiSDl. KWy«ffiSD2k<0:t-''^9'y7TB 
50 Wm^. tfcA*o-caf^«»Ce3&<:*:*<5:0. fjj^ 
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[0090] ft»§*^i^cadd«fiM$§«{i. mm(o 
mmm^h. «^«cpixt*tLT4~8fg (4.c 

pix<Cadd<8.Cpix) . ^f^MCgst^LXa-^S 
2*5 ( 8-Cgs<Cadd<3 2 -Cgs) SKtfJfitS^ 
S. 

[0091] (filll$$ft^Cad(i«@ft(Ot^:l^) 
GL (Yo) 08fc5<tJ:3t;, ftiiSBBB^mai 

IT02 (vcm) izmm-h, ms.svB2ffmm 
GL (Yo) iimsisuBim^^m^msmtzm 

1 Yo *SttS J: 0 LT fc J: 

[00 9 21 (»jt*^) -^rt:. Ji^L^jSia^^ 
mc'ym.sv b i «<r«Ee*a{c-pv^T0 1 o~h 1 2 

Xg^mSJ-e*0, :£ffl«02t=^B*a5i)-. *ffl 
[00931 IgA. 010 

7 0 5 9;{r7X *>^.^:ST»»!B)y5X»g 
SUB K^MffitKflii^'JnyRS I O^T^ -yT-JJUl 
CJ:0m«t5t<Dt>. 5 001c. 6 0^<0^-^'S:1t^: 

<r>9 nM.i)^(>^i,m 1 mJSi s 1 Srx/N- y ^ 'J y ^^fc: J: 

>J8^DTM, y-hJS?^GTMiS:igg^SI©|®S>(b/N' 
[0094]X@B. 010 

RliA<2800A<OAI-Pd. Al-Si, Al-S 
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i-Ti. Al-Si-Cu^*»<i>^rSm2^Seg2 

mtkmmt<^mmm2mmRg2^mmtzj: 

[00951 XSC. 010 

r y t-Tfc i 0 p H 6 . 2 5 ± 0 . 0 5 tip 

SL^J§?a*x^Wy^^y3-;|/JSrCl : 9fclW?Lfe 
j«A'A>^r&l8«i^*fc:^suBi^itat. fljfi 
10 «S[«g*«0.5mA/cm»t::&^SJ:dt:^Ff-5 (« 

mss^kdc) . »:fcm^<0A uo3mimt,tih(rnz<it 
Wj:mMRl25Vlzm-&txmmt(ti:fT0, ^ 

(^^KTMxmi o^mth::ibimt (^ 

ffflafi) . c:*Ul*&-=3rAii03lfii#S±T:*:*^:i 

b'c$>h. ^tiizx-yx. mmms2immm:^ti. 
^Effi^GL. y-hmtGTi3XT/mmPLi±iz 
wmifi 18 00 AffifsmitmA opm^^tn, 
iSD. 01 1 

•TyX-7CVD^Iizry't~T:ffx^ I'^yyiiT^. M 
20 *;iyx^»ALT« IBBAi2 0 0 0 A<OMfl:S i lg£S 

tf. 2 0 0 0 AcO i iSMS i ISi&gftfc:^ 

mx\jx. mm o o aon(+)^m«s i »t:wt 

[0 09 61 XSE. 01 1 

u»«»Stt:N(+)i^^siK. i3P!|gi«si 
mmmizji'vi-yy-ti^zttzx*). immm 

30 AStfJii^mrS. 

[00971 X^F. 01 1 

^mmt. ]^y^x.'/^yirifxtLXSF6i&m 
tX. gfliS i|S^S«?«fcxy^y^^-t6. 
[00981 XSG. 012 

xnyi^oyi/izx*)Wi»i>, ^n>m^. :siy^yy 
mt Lxisikb^bffiwmvf^im^d i ^wr 

W-f >S&?DTMOfiJJiiiJ:WiHSB5g«ffi I TO 1 

40 ^mm-h. 

[00991 XgH. 012 

\m»e 0 0 A<^C r i»/5,^rSm2«miSd 2 ^X^^'Cy 
^' 'J y^'t i O^ft. $ ^>fc:ffil»*«4 0 0 0 A<OA 1 - 
Pd. Al-Si, Al-Si-Ti. Al-Si-C 
nmi}^h^j:h^3mm!ISkd3i:XJ^^/j^^}ytr{zX 0^ 

m. '9Mm^. ii3imd3»n^B^p«i=dr« 

-Cx-yf-y^j^L. l|2^€Md2^ieAfcPa^:i8fr 

x-y^^^^t, leWfe^^DL. y-xmesDi. H 

WySfiSD2*}gJlWS. ^ffc. K9>fXyf-:^ 
50 ^^fcCCl4. SF6*«AU-C, N(+)^MSS 
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ON d 0 immm^i-h . 

[01001 JSK S12 

S . ^SJOaSi. H ^'f X i-V^iix i: LT S F6 ^ 
ir^SCltfcJ:-?-^ ftaSPSVlSrJgjS-tS. 

[0101] (38^01) Bira<o^<f!-c{i. A 1 y- h 

[01021 (JEfflKBH) Ja±. *l6HB*fc:J:oT^r$ 

[01031 ^ttft^GL, -ecoA-f >N-XG 

BP, W«<i#llDL, WBkY'7V\/7.9T¥'T^<fH^ 

[0 1 041 $<5>C, mtf, ma<O||tts0i-C<4St;*: 
[0 1051 
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tztizi^. mm\i^mKimm.^ti. mm. 

$^>fc, <^-rKX(mmmwkVyy'jxj^\izi5\vj:. 
mmmt-^t^-ytiY^v^ >mmznLxv-x 

[Siiii<^19m^ii^l 

[H 1 1 1 <^^IStfi*OT^-f y • h'J 

20 [H210KO3 - smmriiz^nh i B«t -ews 
[031 mi<^A-Ammziivthmmm.caA^ff) 
[04 1 0 1 ^ZTfcmmm&ftLtim^sFmm: 
[05101 \z5fctmmiM<^iii v-vA )V9m<r>7*i^ 
[061 *5sift!«afflS*ifcy-hs8^GTMi:y-h 

30 [071 HW>^DTMi:l!fe«1i^DLi:<0«^ 

[08 1 r ^ y • V y^xfrmfj =7~mm. 

[09101 (=^B«<O^lllKl0r<b& . 
[0101 fflSSUB lM<033A~C<^«ijnjei&* 

[0111 fflssuB xwyima-^m^m^^ 

t-B^aSi: >'-biS?a5«IBfiii0<O7a-^^-h'C* 

40 

[0121 ^SUB HH<0XSG~I(7«SJ&IS^^ 
5. 

GL --^E«-^, GBP-A>^/^•X, DL -Blftmm^ 
tt, TFT "SIKh^Vi^X^, GT- S 
Dl-B!lf«|tm^t-f*ct:5:oitKWy«ffi, SD2 
• y-xms. ITOI- -^BB^mffi. Cadd-fiM$ 
SHl~3Hi*«iafea. RTL1~5 - ^ 

50 -fY'^yw^u, 
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I . This document has been translated by computer. So the translation may not reflect the original precisely. 
>.**** shows the word which can not be translated. 
J. In the drawings, any words are not translated. 



CLAIMS 



;Claim(s)] 

Claim 1] In the liquid crystal display of the active matrix which is equipped with the following and makes the above 
mentioned TFT and the above-mentioned pixel electrode a 1 -pixel component Arrange each above-mentioned pixel 
jide by side in the shape of a straight line to a horizontal direction and a perpendicular direction, and a bypass is 
:brmed in the above-mentioned scanning signal line which makes the gate electrode of the above-mentioned TFT ser 
I double purpose for every above-mentioned pixel. The closed loop connected with the external circuit by the above- 
nentioned scanning signal line and the above-mentioned bypass is formed for every above-mentioned pixel. The 
ibove-mentioned video-signal line is a liquid crystal display characterized by having formed the retention volume 
dement which intersects the above-mentioned closed loop by two or more places, and uses the above-mentioned pix€ 
jlectrode as one electrode, and uses the above-mentioned bypass of the next above-mentioned pixel as the electrode c 
mother side, and making the above-mentioned bypass and tiie above-mentioned retention volume element serve a 
iouble purpose. The scanning signal line which extended horizontally and has been arranged two or more 
perpendicularly. The video-signal line arranged two or more horizontally [ extend perpendicularly and ]. The TFT an» 
he pixel electrode which have been arranged, respectively in an intersection field vdth the two above-mentioned 
/ideo-signal lines which adjoin the two adjoining above-mentioned scanning signal lines. 

Claim 2] The liquid crystal display according to claim 1 characterized by having arranged the source electrode to the 
iame direction in the above-mentioned TFT of all the above-mentioned pixels to the drain electrode which was unite( 
;sdth the above-mentioned video-signal line. 



Translation done.] 
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iaznages caused by the use of this translation. 

I. This document has been translated by computer. So the translation may not reflect the original precisely. 
>.**** shows the word which can not be translated. 
5. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Detailed Description of the Invention] 
"0001] 

Industrial Application] this invention relates to the liquid crystal display of the active matrix which makes TFT and { 
5)ixel electrode a 1 -pixel component, and relates to the technology which can correct the defect of the display screen t 
he short circuit or open circuit by forming a bypass in a signal line especially. 
;0002] 

Description of the Prior Art] The liquid crystal display of an active matrix prepares a nonlinear element (switching 
jlement) corresponding to each of two or more pixel electrodes arranged in the shape of a matrix. Since liquid crystal 
n each pixel is always driven theoretically (duty ratio 1.0), compared with the so-called passive matrix which has 
idopted the time-sharing drive method, an active method has good contrast and is becoming especially indispensable 
:echnology with electrochromatic display display. There is TFT (TFT) as a thing typical as a switching element. 
0003] In addition, the liquid crystal display of the active matrix which used TFT is known for "the 12.5 type active- 
natrix method electrochromatic display display which adopted the redundant configuration", the Nikkei electronics, j 
Dage 193 - December 15, 1986 [ 210 or], the Nikkei tunaUHIRU issue, and ********61-151516******. 
0004] The lower transparent substrate which prepared the lower orientation film for the liquid crystal display section 
liquid crystal display panel) setting up the sense of TFT, a transparent pixel electrode, the protective coat of TFT, an 
I liquid crystal molecule on a lower transparent glass substrate on the basis of a liquid crystal layer one by one, On ar 
ip transparent glass substrate, the protective coat of a black matrix, a light filter, and a light filter, A common 
ransparent pixel electrode and the up transparent substrate which prepared the up orientation film one by one are piU 
ip so that a mutual orientation film may face each other. While pasting up both substrates by the sealant arranged 
iround [ edge ] a substrate, liquid crystal is closed among both substrates, and the outside of both substrates installs, < 
jticks and constitutes the polarizing plate fijrther. In addition, a back light is arranged at one substrate side. 
;0005] Moreover, the liquid crystal display section extends perpendicularly with the scanning signal line which 
jxtended horizontally and has been arranged two or more perpendicularly, and has the TFT and the pixel electrode 
A^hich have been arranged, respectively in the intersection field of the video-signal line arranged two or more 
lorizontally and the two above-mentioned video-signal lines which adjoin the two adjoining above-mentioned 
jcanning signal lines, and makes the above-mentioned TFT and the above-mentioned pixel electrode the 1 -pixel 
component. 
:0006] 

Problem(s) to be Solved by the Invention] The intersection of the scanning signal line and video-signal line which 
:ross perpendicularly, or the portion which the scanning signal line and the video-signal line piled up (namely, it sets 
n the TFT section) In the portion which the scanning signal line, the gate electrode which is one, and a video-signal 
ine and the drain electrode which is one piled up, although a scanning signal line, a video-signal line or a gate 
electrode, the source, or the drain electrode is insulated through the insulating layer There is a problem which the 
pinhole of an insulator layer, a foreign matter, a level difference, etc. become a cause, a short circuit with a scanning 
rignal line, a video-signal line or a gate electrode, the source, or a drain electrode or an open circuit of a video-signal 
ine or a scanning signal line generates, and the line defect of an in-every-direction cross generates in the display 
>creen. the short circuit in the latter portion, i.e., the gate electrode of the TFT section, the source, or a drain electrode 
• simplistic — although the direction can correct a line defect to a point defect by cutting the both sides of the short 
circuit section using laser, the line defect by the short circuit or open circuit in the intersection of a scanning signal lii 
md a video-signal line is uncorrectable 

0007] In addition, if a bypass (bypass) is formed in the signal line of original of a scanning signal line or a video- 
jignal line so that it can correct, when a short circuit and an open circuit occur, and a short circuit occurs, the proper 



)art of an original signal line or either of the bypasses will be cut, the short circuit section will be separated 
electrically, and the structure of correcting a line defect is proposed. Since a signal flows on a signal line or the line o 
he direction which has not been disconnected when an open circuit occurs in either of the bypasses, correction is 
annecessary. These are indicated by JP,6 1-249078, A, JP,63.221325,A, JP,4-19530,Y, JP,4-35050,B, IP,1-134341 A 
IP,1-134342,A, JP,1-134343,A, JP,1-134344,A, JP,1-134345,A, JP, 1-284831, A, and JP,2-2521,A. However, with all 
hese equipments, it does not have the retention volume element. A retention volume element can reduce the dc 
component which joins liquid crystal at the time of the switching of TFT constituting the fall of the life of liquid 
crystal, and the cause of the so-called seizure that a front picture remains at the time of the change of a liquid crystal 
display screen. Moreover, a retention volume element also has the operation which lengthens a charging time value, 
md accumulates the image information after TFT turns off for a long time. 

0008] Moreover, a bypass and the equipment which prepared the retention volume element are indicated by JP,64- 
52617,A. However, with this equipment, the retention volume element is not prepared in the portion of a bypass. 
Therefore, since it is the structure where cannot correct this short circuit section and a bypass and a retention volume 
jlement are not made to serve a double purpose when a short circuit occurs in the retention volume element section, z 
lumerical aperture is a low. 

'0009] The purpose of this invention is to offer the liquid crystal display which can correct a line defect completely, 
even if a short circuit and an open circuit occur in which part of the portion together put in the intersection and pile oJ 
scanning signal line and a video-signal line. 

0010] Moreover, other purposes of this invention are to offer the liquid crystal display which can correct the short 
circuit generated in the retention volume element section while being equipped with the retention volume element 
A^hich can reduce the dc component constituting the fall of the life of liquid crystal, and the cause of the seizure of a 
jcreen, and can lengthen a charging time value. 

001 1] Furthermore, other purposes of this invention are by making a bypass and a retention volume element serve a 
iouble purpose to offer the liquid crystal display which can improve a numerical aperture. 

0012] 

Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention forms ** 
)ypass in the above-mentioned scanning signal line which makes the gate electrode of the ** above-mentioned TFT 
>erve a double purpose for every pixel. The closed loop connected with the external circuit by the above-mentioned 
jcanning signal line and the above-mentioned bypass is formed for every pixel. ** The above-mentioned video-signa 
ine offers the liquid crystal display which formed the retention volume element which intersects the above-mentione 
dosed loop by two or more places, and uses the ** above-mentioned pixel electrode as one electrode, and uses the 
ibove-mentioned bypass of the next above-mentioned pixel as the electrode of another side, and made the ** above- 
Tientioned bypass and the above-mentioned retention volume element serve a double purpose. 
0013] moreover, this invention - ** - in the above-mentioned TFT of all the above-mentioned pixels, the liquid 
crystal display which has arranged the source electrode to the same direction to the drain electrode which was united 
A^ith the above-mentioned video-signal line is offered 
:0014] 

TFunction] In this invention, since ** scanning signal line and the gate electrode of TFT were made to serve a double 
purpose, a numerical aperture can be improved. 

0015] Since the closed loop which formed the bypass in the scanning signal line for every pixel, and was 
connected with the external circuit by the scanning signal line and the bypass was formed for every pixel, when a sho 
circuit arises in a closed loop, wherever it may cut [ of a closed loop ] using laser etc., it connects v^th an external 
;ircuit, and a line defect can be corrected. In addition, even if an open circuit occurs in the scanning signal line which 
constitutes a closed loop, a scanning signal passes along a bypass and a line defect is not generated, moreover — even 
m open circuit occurs in the bypass which constitutes a closed loop - a scanning signal - a scanning signal line ~ 
nain ~ a course ~ a passage ~ a line defect ~ not generating . 

0016] ** since the video-signal line was made to intersect a closed loop by two or more places — a scanning signal 
ine and a video-signal line - this ~ the portion (namely, it sets in the TFT section) together put in two or more 
ntersections or the pile Even if a short circuit occurs in the part of the partial throat which the scanning signal line, th 
jate electrode which is one, and a video-signal line and the drain electrode which is one piled up, a line defect is 
completely correctable by cutting the closed loop of the both sides of the short circuit section. 
0017] ** since the retention volume element which uses a pixel electrode as one electrode and uses the bypass of the 
lext pixel as the electrode of another side was formed, when a short circuit occurs in the retention volume element 
;ection, the short circuit section is electrically separated by cutting the bypass of the both sides of this short circuit 



;ection having - the retention volume element section - simplistic - the point defect to depend is correctable 
0018] ** Since the bypass and the retention volume element were made to serve a double purpose, a numerical 
iperture can be improved. 

0019] ** In the above-mentioned TFT of all the above-mentioned pixels, since change of the source of TFT or tiie la 

condition of a drain electrode becomes the same about all pixels even if a doubling gap of the mask for TFT formatio 

:o a horizontal direction or a perpendicular direction arises, since the source electrode has been arranged to the same 

iirection to the drain electrode which was united vsdth the above-mentioned video-signal line, dispersion in the 

property of TFT can be prevented. 

:0020] 

TExample] 

Active-matrix liquid crystal display) The example which applied this invention to the electrochromatic display displi 
rfan active matrix is explained hereafter. In addition, with the drawing explained below, what has the same function 
ittaches the same sign, and explanation of the repeat is omitted. 

0021] The plan in which drawing 1 shows 1 pixel and its circumference of the active-matrix method electrochromati 
iisplay display of the 1st example of this invention, and drawing 2 are drawing showing the cross section in three to : 
cutting plane line of drawing 1 , and a cross section [ in / four to 4 cutting plane line of drawing 1 / in drawing 3 ]. 
Vioreover, a plan when two or more pixels shown in drawing 1 have been arranged is shown in drawing 4 . 
0022] In drawing 1 TFT and ITOl TFT A transparent pixel electrode, (Pixel arrangement) GL is the portion (the she 
circuit generating section is called) into which a video-signal line generates the bypass (bypass) of the scanning signa 
ine GL, and DL, a short circuit (or open circuit) generates SHI, SH2, and SH3, and a line defect tends to generate a 
;canning signal line and GBP. The 1st intersection which, as for SHI, the scanning signal line GL and the video-sign, 
ine DL intersect, In the 2nd intersection which, as for SH2, Bypass GBP and the video-signal line DL of the scannin: 
jignal line GL intersect and the portion on top of which the scanning signal line GL and the video-signal line DL laid 
5H3, i.e., TFT TFT It is the portion which the drain electrode SD 1 which are the scanning signal line GL, the gate 
electrode GT and the video-signal line DL which are one, and one piled up. RTLl, RTL2, and RTL3 are the laser- 
rimming sections cut using laser. In addition, in drawing 1 , the slash upward slanting to the right was given to the 
icanning signal line GL, and the lower right gave the slash of ** to the video-signal line DL so that it might be easy t 
understand . 

0023] As shown in drawing 1 , each pixel is arranged in the intersection field of two adjoining scanning signal lines 
gate signal line or level signal line) GL and two adjoining video-signal lines (a drain signal line or perpendicular sign 
ine) DL (inside of the field surrounded by four signal lines). Each pixel contains TFT TFT, the transparent pixel 
jlectrode ITOl, and the retention volume element Cadd (it explains in detail later). The scanning signal line GL 
jxtends in the direction of a train, and is arranged two or more at the line writing direction. The video-signal line DL 
extends in a line writing direction, and is arranged two or more in the direction of a train, 

0024] In this example, as shown in drawing 1 , for every pixel. Bypass GBP is formed in the scanning signal line GI 
md this bypass GBP branches from the scanning signal line GL by the upstream of the 1st intersection SHI of the 
scanning signal line GL and the video-signal line DL, and joins the scanning signal line GL by the 2nd intersection 
5H2 of Bypass GBP and the video-signal line DL, and the downstream of TFT TFT. 

0025] That is, in this example, since the gate electrode GT of ** scanning signal line GL and TFT TFT was made to 
jerve a double purpose as shown in dravsang 1 , a numerical aperture can be improved. 

0026] ** Since the closed loop which formed Bypass GBP in the scanning signal line GL for every pixel, and was 
connected v^th the external circuit by the scanning signal line GL and Bypass GBP was formed for every pixel, wher 
;hort circuit arises in a closed loop, wherever it may cut [ of a closed loop ] using laser etc., it connects with an 
external circuit, and a line defect can be corrected. In addition, even if an open circuit occurs in the scanning signal li: 
jL which constitutes a closed loop, a scanning signal passes along Bypass GBP and a line defect is not generated, 
moreover — even if an open circuit occurs in the bypass GBP which constitutes a closed loop — a scanning signal ~ ti 
scanning signal line GL — main ~ a course — a passage ~ a line defect — not generating . 

0027] ** since the video-signal line DL was made to intersect a closed loop by two places - the scanning signal line 
3L and the video-signal line DL - this - the portion (namely, it sets in the TFT TFT section) together put in two 
ntersections or the pile Even if a short circuit occurs in the part of the partial throat which the drain electrode SD 1 
;vhich are the scanning signal line GL, the gate electrode GT and the video-signal line DL which are one, and one pih 
ip, a line defect is completely correctable by cutting the closed loop of the both sides of the short circuit section. 
0028] namely, when the short circuit of the scanning signal line GL and the video-signal line DL occurs in the 1st 
ntersection SHI in the 1st By cutting, as the laser-trimming sections RTLl and RTL2 show the scanning signal line 



3L of the both sides (the 1st upstream and downstream of an intersection SHI) of the 1st intersection SHI using lase: 
The short circuit section is separated electrically, and a scanning signal can pass along Bypass GBP and can correct a 
ine defect. Moreover, even if an open circuit occurs in the 1st intersection SHI, a scanning signal passes along Bypa: 
3BP and a line defect is not generated. 

0029] When the short circuit of the scanning signal line GL and the video-signal line DL occurs in the 2nd 
ntersection SH2 in the 2nd By cutting, as the laser-trimming sections RTL3 and RTL4 show the bypass GBP of the 
)oth sides (the 2nd upstream and downstream of an intersection SH2) of the 2nd intersection SH2 using laser the shoi 
circuit section is separated electrically - having - and a scanning signal - the scanning signal line GL - main - a 
course - a passage - a line defect - being correctable . moreover - even if an open circuit occurs in the 2nd 
ntersection SH2 - a scanning signal ~ the scanning signal line GL - main - a course - a passage ~ a line defect - 
lot generating . 

0030] In TFT TFT, when a short circuit with the drain electrode SD 1 which are the scanning signal line GL, the gat 
electrode GT and the video-signal line DL which are one, and one occurs in the 3rd By cutting, as the laser-trimming 
sections RTLl and RTL5 show the 1st intersection SHI and the scanning signal line GL of the both sides (the 
jpstream of the 1st intersection SHI, and downstream of TFT TFT) of TFT TFT, using laser The short circuit section 
TFT TFT) is separated electrically, and a scanning signal passes along Bypass GBP, and can be managed with the 
)oint defect of the pixel which has this short-circuited TFT TFT, and can correct a line defect to a point defect, 
003 1] In addition, when a short circuit occurs in the portion which the source electrode SD 2 which are not the 
scanning signal line GL, the gate electrode GT and the video-signal line DL which are one, and one piled up, it ends 
A^ith the point defect of the pixel which has this short-circuited TFT TFT. 

0032] Thus, even when the scanning signal line GL and the video-signal line DL cross, or a short circuit or an open 
circuit occurs in the portions SHI, SH2, and SH3 with which the gate electrode GT and the drain electrode SD 1 lap 
md a line defect occurs, a line defect can be corrected, the display screen without a line defect can be obtained, the 
/ield of a liquid crystal display can be raised, and a manufacturing cost can be lowered. In addition, the probability th 
I short circuit and an open circuit will occur in both the scanning signal line GL, the video-signal line DL or the 1st 
wo intersection SHI with Bypass GBP, and the 2nd intersection SH2 is a low. 

0033] In furthermore, the portion SH3 with which the short circuit of the scanning signal line GL and the video-sign 
ine DL occurs in the 2nd intersection SH2, and the drain electrode SD 1 which are the gate electrode GT, the video- 
ugnal line DL, and one laps in TFT TFT When the short circuit of the gate electrode GT and the drain electrode SD 1 
occurs The bypass GBP of the both sides of the 2nd intersection SH2, and the video-signal line DL on the left-hand 
side of [ with which the gate electrode GT and the drain electrode SD 1 lap ] a portion SH3 the two short circuit 
sections are electrically separated by cutting, as the laser-trimming sections RTL3, RTL4, and RTL6 show using lase 
■ having ~ and a scanning signal - the scanning signal line GL - main ~ a course ~ a passage ~ a line defect ~ a poi 
defect - being correctable . 

0034] ** since the retention volume element Cadd which uses the pixel electrode ITOl as one electrode, and uses th 
)ypass GBP of the next pixel as the electrode of another side was formed, when a short circuit occurs in the retention 
/olume element Cadd section, the short circuit section is electrically separated by cutting the bypass GBP of the both 
jides of this short circuit section - having ~ the retention volume element Cadd section - simplistic - the point defe 
:o depend is correctable Moreover, since the retention volume element Cadd was formed, the dc component which 
oins liquid crystal at the time of switching of TFT TFT constituting the fall of the life of liquid crystal and the cause 
he so-called seizure that a front picture remains at the time of the change of a liquid crystal display screen can be 
educed. Moreover, the retention volume element Cadd also has the operation which lengthens a charging time value, 
md accumulates the image information after TFT TFT turns off for a long time. 

0035] ** Since Bypass GBP and the retention volume element Cadd were made to serve a double purpose, a 
lumerical aperture can be improved. 

0036] ** Since the sense of TFT TFT of all pixels was made the same If put in another way, since the source 
electrode SD 2 will have been arranged to the same direction in TFT TFT of all pixels to the drain electrode SD 1 
pvhich was united with the video-signal line DL Even if a doubling gap of the mask for formation of TFT TFT to a 
lorizontal direction or a perpendicular direction arises Since change of the source of TFT TFT or the lap condition of 
he drain electrodes SDl and SD2 becomes the same about all pixels, dispersion in the property of TFT TFT can be 
prevented. If TFT is arranged so that it may become alternate for every scanning signal line about the sense of the 
jource electrode to the drain electrode which was united with the video-signal line of TFT Q Namely, the video-signa 
ine which serves as the drain electrode of the TFT of the pixel of a certain scanning signal line is in left-hand side to 
he pixel. If the mask for TFT formation shifts horizontally when the video-signal line which serves as the drain 



3l6ctrode of the TFT of the pixel of the scanning signal line of the next step is in right-hand side Although change of 
he source of TFT or the lap condition of a drain electrode becomes reverse for every scanning signal line and 
lispersion in the property of TFT arises, since the sense of all TFT TFT was made the same, this can be prevented by 
his example. 

0037] In addition, drawing 4 is the part plan of the liquid crystal display section which has arranged two or more 
pixels shown in drawing 1 . Each pixel of the liquid crystal display section has stripe (it has not shifted) arrangement 
structure also horizontally located in a line also perpendicularly in the shape of a straight line, as shown in drawing 4 
;0038] (The whole display cross-section structure) As shown in drawing 2 , TFT TFT and the transparent pixel 
jlectrode ITOl are formed in the lower transparent glass-substrate SUBl side on the basis of liquid crystal LC, and t\ 
ight filter FIL and the black matrix pattern BM for shading are formed in the up transparent glass-substrate SUB2 
jide. Lower transparent glass-substrate SUBl consists of thickness of about 1. 1mm. Moreover, the silicon-oxide film 
510 formed of DIP processing etc. is formed in both sides of the transparent glass substrates SUBl and SUB2. For th 
•eason, though a sharp blemish is shown in the front face of the transparent glass substrates SUBl and SUB2, since a 
jharp blemish can be covered by the silicon-oxide film SIO, membraneous qualities, such as the scanning signal line 
jL by which a deposit is carried out on it, and the shading film BM, can be kept homogeneous. 
0039] Although not illustrated, a sealant is formed so that liquid crystal LC may be closed in accordance with the 
vhole edge circumference of the transparent glass substrates SUBl and SUB2 except a liquid crystal enclosure moutl 
\ sealant consists of an epoxy resin. The common transparent pixel electrode IT02 by the side of up transparent glas 
mbstrate SUB2 is connected to the external drawer wiring formed in the lower transparent glass-substrate SUBl side 
rf silver paste material in the piece place at least. This external drawer wiring is formed by the same manufacturing 
process as gate-terminal GTM and the drain terminal DTM which are mentioned later. 

0040] The orientation films ORIl and 0RI2, the transparent pixel electrode ITOl, the common transparent pixel 
jlectrode IT02, and each layer are formed inside a sealant. Polarizing plates POLl and P0L2 are formed in the front 
:ace of the outside of lower transparent glass-substrate SUBl and up transparent glass-substrate SUB2, respectively. 
Jquid crystal LC is enclosed between the lower orientation films ORIl and the up orientation films 0RI2 which set i 
he sense of a liquid crystal molecule, and the seal is carried out by the sealant. The lower orientation film ORIl is 
brmed in the upper part of the protective coat PS VI by the side of lower transparent glass-substrate SUBl . 
0041] The shading film BM, a light filter FDL, a protective coat PSV2, the common transparent pixel electrode IT02 
;COM), and the up orientation film 0RI2 carry out a laminating to the front face inside up transparent glass-substrate 
5UB2 (liquid crystal LC side) one by one, and are prepared in it, 

0042] This liquid crystal display accumulates various layers separately by the lower transparent glass-substrate SUB 
md up transparent glass-substrate SUB2 side, piles up lower transparent glass-substrate SUBl and up transparent 
jlass-substrate SUB2 after that, and is assembled by enclosing liquid crystal LC between lower transparent glass- 
jubstrate SUBl and up transparent glass-substrate SUB2. 

;0043] (TFT TFT) If TFT TFT impresses positive bias to the gate electrode GT, the channel resistance between sourc 
irains will become small, and if bias is made into zero, channel resistance will operate so that it may become large. 
0044] TFT TFT of each pixel has the i-type-semiconductor layer AS which consists of the gate electrode GT, a gate 
nsulator layer GI, and i type (genuineness, intrinsic, and conductivity -type determination impurity are not doped) 
miorphous silicon (Si), the source electrode of a couple, and the drain electrodes SDl and SD2. In addition, since the 
;ource and a drain are originally decided by bias polarity in the meantime and working reversal of the polarity is 
carried out in the circuit of this liquid crystal display, please understand that the source and a drain interchange 
A^orking. However, in the following explanation, for convenience, the method of one is fixed with the source, anothei 
;ide is fixed with a drain, and it expresses. 

;0045] The sense of TFT TFT of all pixels is the same as shown in drawing 4 . That is, in TFT TFT of all pixels, the 
jource electrode SD 2 is arranged at the same direction to the drain electrode SD 1 which was united with the video- 
;ignal line DL. Therefore, since change of the source of TFT TFT or the lap condition of the drain electrodes SDl an< 
3D2 becomes the same about all pixels even if a doubling gap of the mask for formation of TFT TFT to a horizontal 
iirection or a perpendicular direction arises, dispersion in the property of TFT TFT can be prevented. 
0046] In addition, although one TFT TFT was prepared about each pixel in this example, respectively as shown in 
irawing 1 , in each pixel, you may arrange two TFT (referred to as TFTl and TFT2) of the same size (channel length 
md channel width are the same) side by side substantially, respectively (you may arrange three or more pieces). In th 
:ase, the transparent pixel electrode ITOl is connected to both the source electrode SD 1 of TFT TFTl, and the sourc 
dectrode SD 1 of TFT TFT2. What is necessary is just to leave it, since a suitable part is cut, and the TFT of another 
;ide is operating normally by the laser beam etc. by this when that is not right, when the defect brings about side 



effects, such as generating of the line defect on the display screen, even if a defect arises in one in TFT TFTl and 
rFT2. In addition, it is rare that a defect occurs simultaneously in two TFT TFTl and TFT2, and probability of a poii 
iefect or a line defect can be made very small by such redundancy system. 

;0047] ((GT) Gate electrode) The gate electrode GT is projected as it is over the active region of TFT TFT. The gate 
dectrode GT of TFT TFT is constituted by one (as a common-gate electrode), and is formed in it succeeding the 
jcanning signal line GL. In this example, the gate electrode GT is formed by the 2nd electric conduction film g2 of a 
nonolayer. The 2nd electric conduction film g2 is formed by about 1000-5500A thickness for example, using the 
liuminum (aluminum) film formed by the spatter. Moreover, on the gate electrode GT, the oxide film on anode AOF 
Df aluminum is formed. 

0048] This gate electrode GT is formed in oversized from it so that the i-type-semiconductor layer AS may be cover 
completely as shown in drawing 2 (in view of a lower part). Therefore, when the back lights BL, such as a fluorescen 
amp, are attached under lower transparent glass-substrate SUBl, the gate electrode GT which consists of this opaque 
liuminum serves as a shadow, back light light is not equivalent to the i-type-semiconductor layer AS, but OFF 
property degradation of the electric conduction phenomenon by optical irradiation, i.e., TFT TFT, stops being able to 
)ccur in it easily. In addition, the size of original of the gate electrode GT has width of face indispensable (also 
ncluding a part for an alignment margin with the gate electrode GT, the source electrode SD 1, and the drain electroc 
5D 2) to straddle between the source electrode SD 1 and the drain electrodes SD 2. The depth length which determine 
channel width W is decided by into how many factor W/L which determines the ratio gm with the distance L betweet 
he source electrode SD 1 and the drain electrode SD 2 (channel length), i.e., a mutual conductance, is made. It is ma< 
arger than the original size mentioned above as well as the size of the gate electrode GT in this liquid crystal display 
0049] (The scanning signal line GL and bypass GBP) The scanning signal line GL and its bypass GBP consist of 2n< 
jlectric conduction films g2. This scanning signal line GL and the 2nd electric conduction film g2 of Bypass GBP art 
brmed by the same manufacturing process as the 2nd electric conduction film g2 of the gate electrode GT, and are 
constituted by one. Moreover, the oxide film on anode AOF of aluminum is formed also on the scanning signal line 
3L and Bypass GBP. 

0050] ((GI) Insulator layer) An insulator layer GI is used as a gate insulator layer of TFT TFT, The insulator layer G 
s formed in the upper layer of the gate electrode GT and the scanning signal line GL. An insulator layer GI is formec 
ising the silicon nitride film formed by plasma CVD by 1200-2700A thickness (this liquid crystal display about 
>000A thickness). 

0051] ((AS) I-type-semiconductor layer) The i-type-semiconductor layer AS is used as a channel formation field of 
FFT TFT, The i-type-semiconductor layer AS is formed by the amorphous silicon film or the polycrystal silicon film^ 
md is formed by 200-2200A thickness (this liquid crystal display about 2000A thickness). 

0052] Succeeding formation of the insulator layer GI used as a gate insulator layer which changes the component of 
listributed gas and consists of Si3N4, this i-type-semiconductor layer AS is the same plasma CVD equipment, and it 
brmed, without moreover exposing to the plasma CVD equipment shell exterior. Moreover, N(+) type semiconducto 
ayer dO ( drawing 2 ) which doped Lynn (P) for ohmic contacts 2.5% is similarly formed continuously by 200-500 A 
hickness (this liquid crystal display about 3 00 A thickness), after an appropriate time, lower transparent glass-substra 
SUBl is taken out from a CVD system outside, and patterning is carried out to the shape of an island which became 
ndependent as photographic-processing technology showed N(H-) type semiconductor layer dO and the i-type- 
jemiconductor layer AS to drawing 2 

;0053] The i-type-semiconductor layer AS is formed also among both of the intersection (crossover section) of the 
jcanning signal line GL and the video-signal line DL. The i-type-semiconductor layer AS of this intersection reduces 
he short circuit of the scanning signal line GL and the video-signal line DL in an intersection. 
0054] (Transparent pixel electrode ITOl) The transparent pixel electrode ITOl constitutes one side of the pixel 
jlectrode of the liquid crystal display section. 

0055] The transparent pixel electrode ITOl is constituted by the 1st electric conduction film dl, and this 1st electric 
conduction film dl consists of a transparent electric conduction film (Indium-Tin-Oxide ITO : Nesa membrane) 
:brmed by sputtering, and is formed by 1000-2000A thickness (this liquid crystal display about 1400A thickness). 
p056] ((SD) The source electrode SD 1, the drain electrode 2) As it is indicated in drawing 2 as the source electrode 
5D 1 of TFT TFT, and the drain electrode SD 2, on the i-type-semiconductor layer AS, it is isolated, respectively and 
s prepared. 

0057] Each of the source electrode SD 1 and the drain electrode SD 2 makes it pile up the 2nd electric conduction 
ilm d2 and each other's 3rd electric conduction film d3 one by one, and consists of lower layer sides in contact with ] 
[+) type semiconductor layer dO. The source electrode SD 1 reaches 2nd electric conduction film d2, the drain 



electrode SD 2 reaches 2nd electric conduction film d2, and the 3rd electric conduction film d3 is formed by the samt 
nanufacturing process as the 3rd electric conduction film d3. 

0058] The 2nd electric conduction film d2 is formed using the chromium (Cr) film formed by the spatter by 500- 
ioOOA thickness (this liquid crystal display about 600A thickness). Since stress will become large if thickness is 
:brmed thickly, Cr film is formed in the range which does not exceed about 2000A thickness. Cr film has good conta< 
n N(+) type semiconductor layer dO. Cr film constitutes the so-called barrier layer which prevents that aluminum of 
he 3rd electric conduction film d3 mentioned later is spread in N(+) type semiconductor layer dO. As the 2nd electric 
conduction film d2, you may use the refractory-metal (Mo, Ti, Ta, W) film and refractory-metal silicide (MoSi2, 
riSi2, TaSi2, WSi2) film other than Cr film. 

0059] The 3rd electric conduction film d3 is formed in 3000-5000A thickness (this liquid crystal display about 400O 
ihickness) by sputtering of aluminum, aluminum film has a small stress compared with Cr film, and forming in thick 
hickness is possible, and it is constituted so that the resistance of the source electrode SD 1, the drain electrode SD 2 
md the video-signal line DL may be reduced. You may use aluminum film which made silicon and copper (Cu) othei 
ban a pure aluminum film contain as an additive as the 3rd electric conduction film d3. 
0060] the same mask after carrying out patterning of the 2nd electric conduction film d2 and the 3rd electric 
conduction film d3 by the same mask pattern - using - the [ or ] - N(+) type semiconductor layer dO is removed by 
jsing 2 electric conduction films d2 and the 3rd electric conduction film d3 as a mask That is, as for N(+) type 
semiconductor layer dO which remained on the i-type-semiconductor layer AS, portions other than 2nd electric 
conduction film d2 and 3rd electric conduction film d3 are removed by the self aryne. As for N(+) type semiconductc 
ayer dO, since it gQ th^t p^^s for all the thickness may be removed at this time, although the surface 

portion ^ \i\x\Q^ the extent should just control the i-type-semiconductor layer AS in etching time. 

0061] The source electrode SD 1 is connected to the transparent pixel electrode ITOl. The source electrode SD 1 is 
constituted along with the i-type-semiconductor layer AS level difference (level difference equivalent to the thicknes! 
idding the thickness of the 2nd electric conduction film g2, the thickness of an oxide film on anode AOF, the thickne 
)f the i-type-semiconductor layer AS, and the thickness of N(+) type semiconductor layer dO). Specifically, the sourc 
dectrode SD 1 consists of a 2nd electric conduction film d2 formed along with the level difference of the i-type- 
jemiconductor layer AS, and a 3rd electric conduction film d3 formed in the upper part of this 2nd electric conductio: 
ilm d2. Since Cr film of the 2nd electric conduction film d2 cannot form thickly the 3rd electric conduction film d3 ( 
he source electrode SD 1 from increase of stress and the level difference configuration of the i-type-semiconductor 
ayer AS cannot be overcome, it is constituted in order to overcome this i-type-semiconductor layer AS. That is, the 
}rd electric conduction film d3 is improving step coverage by forming thickly. Since the 3rd electric conduction film 
13 can be formed thickly, it has contributed to reduction of the resistance (the same is said of the drain electrode SD ^ 
md the video-signal line DL) of the source electrode SD 1 greatiy. 

;0062] (Protective coat PSVl) The protective coat PSVl is formed on TFT TFT and the transparent pixel electrode 
TOl. It is formed in order that a protective coat PSVl may mainly protect TFT TFT from moisture etc., and high 
noreover, transparency uses a damp-proof good thing. The protective coat PSVl is formed by the silicon-oxide film 
md silicon nitride film which were formed for example, with plasma CVD equipment, and is formed by about 1- 
nicrometer thickness. 

;0063] ((BM) Shading film) The shading film BM is formed and let the shading film BM be the pattern which remov 
he transparent pixel electrode ITOl mostly at the up transparent glass-substrate SUB2 side so that incidence may nol 
)e carried out to the i-type-semiconductor layer AS for which an extraneous light ( drawing 2 light from the upper 
)art) is used as a channel formation field. 

0064] The i-type-semiconductor layer AS of TFT TFT is made sandwiches by the shading film BM which exists up 
md down, and the oversized gate electrode GT, and the external natural light and external back light light stop 
herefore, as for the portion, hitting. The shading film BM is formed in the circumference of a pixel, and is got 
blocked, the shading film BM is formed in the shape of a grid (black matrix), and the 1 -pixel effective viewing area ii 
iivided with this grid. Therefore, the profile of each pixel carries out clearly with the shading film BM, and contrast 
mproves. That is, the shading film BM has two functions of shading to the i-type-semiconductor layer AS, and a bla( 
natrix. 

0065] Moreover, since the portion (not shown) which counters the edge section by the side of the origin of the 
lirection of rubbing of the transparent pixel electrode ITOl is shaded with the shading film BM and a domain cannot 
)e seen though a domain occurs into the above-mentioned portion, a display property does not deteriorate. 
0066] In addition, a back light can be attached in the up transparent glass-substrate SUB2 side, and lower transparen 
|lass-substrate SUBl can also be made into an observation side (external exposure side). 



0067] (Light filter FIL) A light filter FIL colors a color the bathochromic group material formed with resin material, 
>uch as acrylic resin, and is constituted. Arrangement formation is carried out as mentioned above at the shape of a 
jtripe at the position and configuration which counters a pixel ( drawing 5 ), and the light filter FIL is dyed in various 
colors ( drawing 5 is what drew only the light filter FIL corresponding to drav^ng 4 , and has given the hatch (a 
/ertical line with each respectively parallel light filter FIL of B, R, and G, 45 degrees, and 135 degrees)). A light filte 
?IL is formed in oversized so that all the transparent pixel electrodes ITOl may be covered, and the shading film BM 
s formed inside the periphery section of the transparent pixel electrode ITOl so that it may lap with the edge portion; 
)f a light filter FIL and the transparent pixel electrode ITOl . 

0068] A light filter FIL can be formed as follows. First, bathochromic group material is formed in the front face of u 
ransparent glass-substrate SUB2, and photolithography technology removes bathochromic group material other than 
ed filter formation field. Then, bathochromic group material is dyed with a red color, fixing processing is performed^ 
md the red filter R is formed. The green filter G and the blue filter B are formed one by one by giving the same 
process to the next. 

0069] (Protective coat PSV2) The protective coat PSV2 is formed in order to prevent that the color which dyed the 
ight filter FIL in various colors in a diflFerent color leaks to liquid crystal LC. The protective coat PSV2 is formed wi 
ransparent resin material, such as acrylic resin and an epoxy resin. 

;0070] (Common transparent pixel electrode IT02) The common transparent pixel electrode IT02 counters the 
ransparent pixel electrode ITOl prepared in the lower transparent glass-substrate SUBl side for every pixel, and the 
Dptical state of liquid crystal LC answers the potential difference between each pixel electrode ITOl and the commor 
ransparent pixel electrode IT02 (electric field), and changes. It is constituted so that the common voltage Vcom may 
)e impressed to this common transparent pixel electrode IT02. The common voltage Vcom is the middle potential of 
he driver voltage Vdmin of the low level impressed to the video-signal line DL, and the high-level driver voltage 
v^dmax. 

;0071] (Gate-terminal section) Drawing 6 is drawing showing the connection structure from the scanning signal line 
3L of a display matrix to the external end-connection child GTM, (A) is a flat surface and (B) shows the cross sectio 
n the B-B cutting, plane line of (A). In addition, this drawing shows near the left end of a substrate SUB 1, if based oi 
he matrix of drawing 4 . 

0072] the mask pattern for photographic processing in AO - in other words, it is the photoresist pattern of altemativ 
modic oxidation Therefore, this photoresist is removed after anodic oxidation, and although the pattern AO shown in 
irawing does not remain as a finished product, since an oxide film AOF is alternatively formed in the gate wiring GL 
IS shown in a cross section, the locus remains. In a plan, they are the field which covers left-hand side by the resist oi 
he basis of the boundary line AO of a photoresist, and does not carry out anodic oxidation, and the field by which 
ight-hand side is exposed from a resist and anodic oxidation is carried out. In the AL layer g2 by which anodic 
oxidation was carried out, the 20oxide aluminums film AOF is formed in a front face, and, as for a downward currer 
carrying part, volume decreases. Of course, anodic oxidation sets up suitable time, voltage, etc. and is performed so 
hat the current carrying part may remain. A mask pattern AO does not intersect the scanning line GL in a single 
straight line, but bends in the shape of a crank, and is made to cross, as mentioned above. 

;0073] Although the hatch is given in order to make intelligible the AL layer g2 in drawing, patterning of the field by 
A^hich anodization is not carried out is carried out to the pectinate. Since whiskers generate [ the width of face of 
duminum layer ] this on latus and a front face, 1 one width of face is an aim which presses down the sacrifice of the 
probability of an open circuit, or conductivity to minimum, preventing generating of whiskers by narrowing and 
considering as the composition which bundled them to two or more parallel. Therefore, in this example, the portion 
equivalent to the origin of a comb is also shifted along with Mask AO. 

;0074] With an oxidization silicon SIO layer and the adhesive good Cr layer gl, a gate terminal GTM protects the fro 
face further, and consists of a pixel electrode ITOl and a transparent conductive layer dl of this level (this layer, 
simultaneous formation). In addition, the conductive layers d2 and d3 formed in the gate insulator layer GI top and its 
ateral portion remain owing to the pinhole etc. as a result to which a conductive layer g2 and gl had covered the fieh 
)y the photoresist so that it might not********** together at the time of a conductive layer d3 or etching of d2. 
Vioreover, the ITO layer dl which overcame the gate insulator layer GI and was extended rightward takes the same 
neasures still more thoroughgoing. 

0075] The protective coat PS VI is also formed on the right of the boundary line on the right of the boundary line, th« 
gate insulator layer GI exposes from them the terminal area GTM located in a left end, and the electric contact to an 
jxtemal circuit has come to be able to do it in a plan. Drawing, although only one pair of the gate line GL and a gate 
:erminal is shown, such [ in practice ] two or more pairs are put in order up and down drawing, and the left end of a 



gate terminal is extended and short-circuited across the cutting field of a substrate in manufacture process drawing. 
5uch a short circuit in manufacture process is useful to the electrostatic-discharge prevention at the time of the electri 
jupply at the time of anodization, and rubbing of the orientation film ORIl etc, 

0076] ((DTM) Drain terminal) Drawing 7 is drawing showing connection from the video-signal line DL to the 
ixtemal end-connection child DTM, (A) shows the flat surface and (B) shows the cross section in the B-B cutting 
)lane line of (A). If this drawing is based on the matrix of drawing 4 , although the upper-limit section and the soffit 
section of a substrate SUB 1 are shown and the direction is changed for convenience, the direction of a left end 
corresponds to the upper-limit section or the soffit section of a substrate SUB 1. 

0077] TSTd is an inspection terminal and an external circuit is not connected here. Although termination is carried o 
ivithout arriving at the edge of a substrate SUB 1 as it is arranged alternately with plurality alternately [ the inspectioi 
:erminal TSTd and the external connection drain terminal DTM ] in the vertical direction and the inspection terminal 
rSTd is shown in drawing, the drain terminal DTM is further extended exceeding the cutting plane line of a substrate 
5UB 1, and as for the inside of manufacture process, the all connect too hastily mutually for electrostatic-discharge 
prevention. A drain end-connection child is connected to an opposite side on both sides of the matrix of the video- 
jignal line DL by which the inspection-among drawing terminal TSTd exists. Conversely, on both sides of the matrix 
3f the video-signal line DL by which the drain end-connection child DTM exists, the drain end-connection child DTIS 
)y whom an inspection terminal is connected is formed in the opposite side by the same reason as the gate terminal 
jtTM mentioned above by two-layer [ of the Cr layer gl and the ITO layer dl ]. It connects with the video-signal line 
3L in the portion which removed the gate insulator layer GI. The semiconductor layer AS formed on the edge of the 
jate insulator layer GI is for **********ing the edge of the gate insulator layer GI in the shape of a taper. On 
Terminal DTM, in order to make connection with an external circuit, it is removed not to mention the protective coat 
?SV1. Although AO is the anodic oxidation mask mentioned above, the boundary line is formed so that matrix ****'^ 
nay be surrounded greatly, and left-hand side is covered with a mask from the boundary line drawing, since a layer g 
ioes not exist in the portion which is not covered in this drawing, this pattern is not directly related. 
0078] (Structure of the retention volume element Cadd) In the edge connected with TFT TFT, and the edge of an 
opposite side, the transparent pixel electrode ITOl is formed so that it may lap with the bypass GBP of the next 
scanning signal line GL. This superposition constitutes the retention volume element (electrostatic capacitative 
element) Cadd which uses the transparent pixel electrode ITOl as one electrode PL 2, and uses the bypass GBP of tht 
lext scanning signal line GL as the electrode PL 1 of another side so that clearly also from drawing 3 . The dielectric 
31m of this retention volume element Cadd consists of an insulator layer GI used as a gate insulator layer of TFT TFl 
md an oxide film on anode AOF. 

0079] The retention volume element Cadd is formed in the portion of the 2nd electric conduction film g2 of the 
)ypass GBP of the scanning signal line GL so that clearly also from drawing 1 . In addition, the 2nd electric 
:onduction film g2 of the portion which intersects the video-signal line DL is made thin in order to make small 
jrobability of a short circuit with the video-signal line DL. The defect is compensated by the island field which was 
brmed so that the level difference might be straddled and which reached 2nd electric conduction film d2 and consistc 
)f 3rd electric conduction films d3 even if the transparent pixel electrode ITOl is disconnected in the level difference 
jection of the electrode PL 1 of the retention volume element Cadd. This island field is constituted as small as possibl 
JO that a numerical aperture may not be fallen. 

0080] Moreover, since the retention volume element Cadd which uses the pixel electrode ITOl as one electrode, anc 
jses the bypass GBP of the next pixel as the electrode of another side was formed, when a short circuit occurs in the 
etention volume element Cadd section, by cutting the bypass GBP of the both sides of this short circuit section, the 
jhort circuit section is separated electrically and can correct the point defect by the short circuit of the retention volun 
element Cadd section. Furthermore, since Bypass GBP and the retention volume element Cadd were made to serve a 
louble purpose, a numerical aperture can be improved. 

P081] (The whole display equal circuit) The schematics of the equal circuit and circumference circuit of the display 
natrix section are shown in drawing 8 . Although this drawing is a circuit diagram, it is drawn corresponding to actu? 
geometry. AR is the matrix array which arranged two or more pixels in the shape of-dimensional [ 2 ]. 
0082] Among drawing, X (subscript ellipsis) means the video-signal line DL, and Subscripts G, B, and R are added 
corresponding to green, blue, and the red pixel, respectively. Y means the scanning signal line GL and subscripts 1, 2 
md 3, ~, end are added according to the sequence of scanning timing. 

0083] The video-signal line X (subscript ellipsis) is connected to the top (or odd number) video-signal drive circuit 

lelium and the bottom (or even number) video-signal drive circuit Ho by turns. 

0084] The scanning signal line Y (subscript ellipsis) is connected to the vertical-scanning circuit V. 



0085] S^UP is a circuit including the circuit which exchanges for the information for TFT liquid crystal displays the 
nformation for CRT (cathode-ray tube) from the power circuit and host (host processor) for obtaining the stable 
/oltage source which plurality pressured partially from one voltage source. 

0086] (The equal circuit and operation of the retention volume element Cadd) The equal circuit of the pixel shown ii 
irawing 1 is shown in drawing 9 . In drawing 9 , Cgs is a parasitic capacitance formed between the gate electrode GT 
rf TFT TFT, and the source electrode SD 1 . The dielectric films of a parasitic capacitance Cgs are an insulator layer i 
md an oxide film on anode AOF. Cpix is a liquid crystal capacity formed between the transparent pixel electrode ITC 
PIX) and the common transparent pixel electrode IT02 (COM). The dielectric films of the liquid crystal capacity 
bpix are liquid crystal LC, a protective coat PSVl, and the orientation films ORIl and 0RI2. Vic is middle point 
potential. 

;0087] When TFT TFT switches, the retention volume element Cadd works so that the influence of gate potential 
ihange deltaVg to the middle point potential (pixel electrode potential) Vic may be reduced. If this situation is 
expressed with a formula, it will become like the following formula. 
:0088] 

ieltaVlc={Cgs/(Cgs+CaddH-Cpix)} xdeltaVg - here, deltaVlc expresses a changed part of the middle point potential 
)y deltaVg Although this change part deltaVlc causes a dc component which joins liquid crystal LC, the more it 
enlarges retention volume Cadd, the more the value can be made small. Moreover, the retention volume element Cad- 
ilso has the operation which lengthens a charging time value, and accumulates the image information after TFT TFT 
urns off for a long time. Reduction of the dc component impressed to liquid crystal LC can improve the life of liquid 
crystal LC, and can reduce the so-called seizure by which a front picture remains at the time of the change of a liquid 
crystal display screen. 

0089] As mentioned above, overlap area of the gate electrode GT with the part, the source electrode SD 1, and the 
Irain electrode SD 2 which are enlarged increases so that the i-type-semiconductor layer AS may be covered 
completely, therefore a parasitic capacitance Cgs becomes large, and the opposite effect of becoming easy to be 
nfluenced of the gate (scan) signal Vg produces the middle point potential Vic. However, this demerit is also 
cancelable by forming the retention volume element Cadd. 

;0090] The retention volume of the retention volume element Cadd is set as the value about eight to 32 times (8 and 
bgs<Cadd<32, Cgs) from the write-in property of a pixel to four to 8 times (4, Cpix<Cadd<8, and Cpix), and a 
parasitic capacitance Cgs to the liquid crystal capacity Cpix. 

0091] (The connection method of a retention volume element Cadd electrode line) The scanning signal line GL (YO) 
)f the first rank used only as a retention volume electrode line is connected to the common transparent pixel electrode 
T02 (Vcom) as shown in drawing 8 . Since silver paste material connects with external drawer wiring of a substrate 
5UB 1 in the periphery section of a liquid crystal display as mentioned above, the common transparent pixel electrod 
T02 of a substrate SUB 2 should just connect the scanning signal line GL (YO) of the first rank to the external drawc 
;viring by the substrate SUB 1 side. Or you may connect the retention volume electrode line YO of the first rank so th 
t may connect with the scanning signal line Yend of the last stage at direct-current potential points other than 
connection and Vcom (alternating current grounding point) or the scanning pulse YO may be received in one excess 
Tom the vertical-scanning circuit V. 

;0092] (The manufacture method) Below, the manufacture method by the side of the substrate SUB 1 of the liquid 
crystal display mentioned above is explained with reference to drawing 10 - drawing 12 . In addition, in this drawing, 
central character is the abbreviated name of a process name, and the pixel portion which shows left-hand side to 
irawing 2 , and right-hand side show the flow of processing seen in tihe cross-section configuration near [ which is 
jhown in drawing 6 ] a gate terminal. Except for Process D, Process A - Process I are what was classified 
corresponding to each photographic processing, and show the stage which processing after photographic processing 
inished any cross section of each process, and removed the photoresist. In addition, in this explanation, photographic 
processing shall show a series of work until it develops it through the selection exposure which used the mask from tl 
ipplication of a photoresist, and avoids explanation of recurrence. It explains according to the process classified belo^ 

0093] After forming the silicon-oxide film SIO in both sides of lower transparent glass-substrate SUBl which consij 
rf a process A and drawing 107059 glass (tradename) by DIP processing, 500 degrees C and BEKU for 60 minutes a: 
performed. On lower transparent glass-substrate SUBl, thickness forms the 1st electric conduction film gl which 
consists of chromium which is 1 lOOA by sputtering, and **********§ the 1st electric conduction film gl altemativel 
Aith the 2nd cerium ammonium solution of a nitric acid as an etching reagent after photographic processing. The 
modic oxidation pad (not shown) connected to the anodic oxidation bus line (not shown) which connects gate-termin 



jTM, the drain terminal DTM, and a gate terminal GTM, the bus line (not shown) which short-circuits the drain 
:erminal DTM, and the anodic oxidation bus line by it is formed. 

;0094] Process B and the drawing 10 thickness form the 2nd electric conduction film g2 which consists of aluminum- 
?d, aluminum-Si, aluminum-Si-Ti, aluminum-Si-Cu, etc. which are 2800A by sputtering. The 2nd electric conductioi 
ilm g2 is alternatively gf^gj. photographic processing with the mixed-acid liquid of a phosphoric acid, 

litric acid, and a glacial acetic acid. 

0095] A substrate SUB 1 is immersed into the anodic oxidation liquid which consists of liquid which diluted with 
ethylene glycol liquid to 1:9 the solution which adjusted the tartaric acid to PH 6.25**0.05 by ammonia 3% after 
:*rocess C and drawing 10 photographic processing (after the anodic oxidation mask AO formation mentioned above) 
ind it adjusts so that the Chemicals current density may become 0.5 mA/cm2 (constant-current Chemicals). Next, 
modic oxidation is performed until it amounts to formation voltage 125V [ required to obtain 20aluminum3 
^redetermined thicloiess ]. It is desirable to hold in this state after that for several 10 minutes (constant-voltage 
"hemicals). This is important, when obtaining 20aluminum3 uniform film. The process D at which it carries out 
modic oxidation of the electric conduction film g2, and the oxide film on anode AOF whose thickness is 1800A is 
brmed of it on the scanning signal line GL, the gate electrode GT, and an electrode PL 1 Ammonia gas, silane gas, 
md nitrogen gas are introduced into drawing 1 1 plasma CVD equipment. After preparing the nitriding Si film whose 
hickness is 2000A, introducing silane gas and hydrogen gas into plasma CVD equipment and preparing the i type 
imorphous Si film whose thickness is 2000A, hydrogen gas and phosphine gas are introduced into plasma CVD 
equipment, and the N(+) type amorphous Si film whose thickness is 300A is prepared. 

;0096] The island of the i-type-semiconductor layer AS is formed after Process E and drawing 1 1 photographic 
processing by **********jj^g alternatively an N(+) type amorphous Si film and an i type amorphous Si film as dry 
etching gas using SF6 and CC14. 

0097] SF6 is used as dry etching gas after Process F and drawing 1 1 photographic processing, and a nitriding Si film 
g alternatively. 

0098] Process G and the drawing 12 thickness form the 1st electric conduction film dl which consists of an ITO filn 
A^hich is 1400A by sputtering. The best layer and the transparent pixel electrode ITOl of gate-terminal GTM and the 
Irain terminal DTM are formed after photographic processing by **********ing the 1st electric conduction film dl 
iltematively with the mixed-acid liquid of a hydrochloric acid and a nitric acid as an etching reagent. 
;0099] The 2nd electric conduction film d2 which consists of Cr Process H and whose drawing 12 thickness are 600/ 
s formed by sputtering, and the 3rd electric conduction film d3 which consists of aluminum-Pd, aluminum-Si, 
iluminum-Si-Ti, aluminum-Si -Cu, etc. whose thickness is 4000A fiirther is formed by sputtering. The 3rd electric 
:onduction film d3 is **********ed with the same liquid as Process B after photographic processing, the 2nd electri* 
:onduction film d2 is the same liquid as Process A, and the video-signal line DL, the source 

electrode SD 1, and the drain electrode SD 2 are formed, N(+) type semiconductor layer dO between the source and a 
Irain is alternatively removed by introducing CC14 and SF6 into a dry etching system, and next, *******»**ii^g |s 
'+) type amorphous Si film. 

0100] Ammonia gas, silane gas, and nitrogen gas are introduced into Process I and drawing 12 plasma CVD 
equipment, and the nitriding Si film whose thickness is 1 micrometer is prepared. A protective coat PSVl is formed 
ifter photographic processing by **********^j^g ^ nitriding Si film alternatively with the photo-etching technology 
;vhich used SF6 as dry etching gas. 

0101] (Modification) In the above-mentioned example, although a phot register patterns on aluminum gate wiring 
;vere constituted from a crank configuration, it is not caught by this configuration. If it is the configuration which stoj 
his when ablation occurs and advances to a phot register patterns in short, you may constitute from independent or 
combination, such as a rectangle, a triangle, circular, and a trapezoid. 

0102] (Application range) Although invention made by this invention person was concretely explained above based 
m the example, this invention of the ability to change variously in the range which is not limited to the aforementiom 
example and does not deviate from the summary is natural. 

0103] For example, pattern configurations, such as the scanning signal line GL, its bypass GBP, the video-signal line 
DL, and TFT TFT, a position, or a number cannot be overemphasized by not being limited to what was shown in 
drawing 1 . Moreover, in the example of drawing 1 , although only one per each pixel was prepared, you may form tv 
x more bypasses GBP of the scanning signal line GL. Moreover, although arrangement of a pixel and a light filter Fl 
A^as made into stripe arrangement structure in the above-mentioned example as shown in drawing 4 , drawing 5 , and 
drawing 1 , it is good also as triangle (triangle) arrangement structure. Since color mixture of each color can be 
mproved by making it this structure, the resolution of a color picture can be improved. 



;0104] I^urthermore, for example, in the above-mentioned example, although the liquid crystal display which can 
jxpect the largest volume efficiency explained, this invention is applicable not only to it but thin film devices which 
ised TFT, such as an adhesion formula photosensor and electro luminescent display. 
:0105] 

Effect of the Invention] As explained above, since ** scanning signal line and the gate electrode of TFT were made 
jerve a double purpose, a numerical aperture can be improved with the liquid crystal display of this invention. ** Sin 
he closed loop which formed the bypass in the scanning signal line for every pixel, and was connected with the 
external circuit by the scanning signal line and the bypass was formed for every pixel, when a short circuit arises in a 
closed loop, wherever it may cut [ of a closed loop ] using laser etc., it connects with an external circuit, and a line 
iefect can be corrected. ** since the video-signal line was made to intersect a closed loop by two or more places - a 
scanning signal line and a video-signal line ~ this — even if a short circuit occurs in which part of the portion togethe: 
)ut in two or more intersections or the pile, a line defect is completely correctable by cutting the closed loop of the 
)Oth sides of the short circuit section ** since the retention volume element which uses a pixel electrode as one 
electrode and uses the bypass of the next pixel as the electrode of another side was formed, when a short circuit occur 
n the retention volume element section, the short circuit section is electrically separated by cutting the bypass of the 
)oth sides of this short circuit section - having - the retention volume element section simplistic - the point defec 
:o depend is correctable ** Since the bypass and the retention volume element were made to serve a double purpose, 
lumerical aperture can be improved, furthermore, ** - in the TFT of all pixels, since change of the source of TFT or 
he lap condition of a drain electrode becomes the same about all pixels even if a doubling gap of the mask for TFT 
ibrmation to a horizontal direction or a perpendicular direction arises, since the source electrode has been arranged to 
he same direction to the drain electrode which was united with the video-signal line, dispersion in the property of TF 
:an be prevented Consequently, the bright good display screen of display quality without a line defect can be obtains 
md the yield of a liquid crystsd display can be raised, and a manufacturing cost can be lowered. 



Translation done.] 



